Objectives. This study examined factors associated with emergency department use among homeless and marginally housed persons.
METHODS

Participants and Setting
To survey a community-based population of homeless persons, we recruited individuals from homeless shelters and food lines. Because homeless persons are likely to spend part of their time in substandard housing, we also recruited individuals from low-rent, single-room-occupancy (SRO) hotels. Between April 1996 and December 1997, we recruited a sample of 2578 English-speaking adults. At that time, it was estimated that there were about 5000 literally homeless persons living on the street or in homeless shelters in San Francisco and between 6000 and 8000 persons residing in low-rent hotels in the area we studied.
The sampling design, which was based on a design developed by Burnam and Koegel, 23 involved a multistage cluster sample with stratification into shelters, free meal programs, and SRO hotels in San Francisco. The shelter sample was drawn from all overnight shelters that housed at least 50 adults per night. The meal program sample included participants in 5 of 6 midday free-meal programs that served a minimum of 100 adults at least 3 days per week. SRO hotels were sampled, at a probability rate proportionate to size, from 292 low-cost residential hotels in census tracts located in the center of the city. Hotels eligible for inclusion were those that, according to the city's official list, had at least 20 "usually occupied" residential (nontourist) rooms licensed to rent for $400 per month or less.
Within each sampling site, individuals were recruited through the use of a systematic High rates of emergency department use create a strain on the health care system by leading to overcrowding, 1,2 but they can also be seen as a marker of systemic problems, including poor access to nonemergency health care and the failure to prevent injuries and illnesses. 3 A recent report noted increasing emergency department use nationwide, which contributes to overcrowding. 4 Figures indicating high rates of use can reflect both a large proportion of people using the emergency department occasionally and a small proportion of people using it repeatedly. Among individuals without medical insurance or access to primary medical care, the emergency department can serve as the only available source of care. 3, 5, 6 Population-based studies have
shown that homeless persons have high rates of emergency department use; compared with the general population, the homeless are 3 times more likely to use an emergency department at least once in a year. 7 Emergency department-based studies have also shown that homelessness is associated with repeated emergency department use. 8, 9 Homeless persons are at high risk for requiring emergency department services because of their elevated rates both of unintentional injuries and of traumatic injuries from assault [10] [11] [12] and because of their poor health status and high rates of morbidity.
11, [13] [14] [15] [16] Other factors commonly associated with homeless individuals' receipt of nonurgent medical care in emergency departments include lack of health insurance, 17 lack of transportation, 18 lack of a telephone, 18 poor access to primary care, 5, 19, 20 inner-city residence, 3 minority status, 20 chronic alcohol and drug abuse, 21, 22 and mental illness. 10 These factors may contribute both to the high rates of emergency department use seen in homeless populations and to the association between homelessness and repeated use.
 RESEARCH AND PRACTICE  sampling design. Hotels that provided special in-house programs (e.g., health clinics or advocacy services) were excluded because of the possibility that health use practices among residents of such hotels are not representative. We also excluded respondents who appeared severely intoxicated or belligerent and those who were unable to provide informed consent. Respondents did not give their names or other identifying information; each respondent was assigned a unique identifier constructed from individual data to eliminate duplicate responses. Interviews were conducted twice per month in community settings near each sampling site. Individuals were reimbursed either $10 (shelter or meal program recruits) or $15 (hotel recruits) for completing interviews. All participants underwent a 45-minute interview conducted by trained field staff using a standard questionnaire that involved a structured response format. All responses were selfreports with the exception of HIV status, which was determined through serological testing. Health service use was not validated with medical records.
Conceptual Framework
We used the behavioral model for vulnerable populations, 24 an adaptation of Andersen's behavioral model, 25 as the conceptual framework for our analysis. According to this model, people's use of health care is affected by predisposing, enabling, and need factors.
We assessed the relationships between our outcomes of interest and (1) 
Health Service Use
Frequency and volume of emergency department encounters. The primary outcome of interest was self-reported number of emergency department encounters in the previous 12 months. Respondents were asked to report any emergency department visit for any reason, including visits for psychiatric reasons. These responses were grouped into intensity categories representing 0, 1, 2 or 3, and 4 or more encounters. We computed the total number of emergency department encounters reported by all participants and estimated the percentage of total encounters attributable to each intensity level. We defined repeated use as 4 or more emergency department encounters in the past year.
Use of ambulatory care services. Ambulatory care use was defined as any health care visit for the purpose of physical health in a nonemergency department, non-inpatient setting in the previous year. Number of contacts was not ascertained. We defined exclusive use of the emergency department in the previous year as emergency department use but no ambulatory care use.
Inpatient hospitalization. Participants were asked whether they had spent the night in the hospital for a physical problem in the previous 12 months (nights spent in a psychiatric hospital, in an emergency department, or in a hospital lobby or waiting room were excluded).
Independent Variables
Predisposing factors. Predisposing factors included age (less than 35, 35-50, more than 50 years), sex, ethnicity (White, African American, Latino, "other"), education (less than high school, high school or more), duration of homelessness (more than 1 year, "other"), housing status, mental illness and substance abuse, housing history, and history of victimization and arrests.
Trained interviewers used a residential calendar to assess the housing history of all respondents. Participants reported where they had spent each night during the previous week and month and then, through the use of key remembered events, estimated where they had spent nights during the past year. We considered participants who reported that they spent at least 90% of their nights in a hotel and spent no nights living on the street or in a shelter as "marginally housed." All others were considered to be homeless.
Participants were asked whether they had been arrested in the past year. They were also asked whether they had been a victim of property theft, assault with robbery, physical assault, or sexual assault in the previous year. We included any such event as an episode of victimization.
We asked respondents whether they had a history of psychiatric hospitalization and whether they had ever used injection drugs. We also asked whether they had had a drug or alcohol problem in the past year; those who answered in the affirmative were considered to have a drug or alcohol problem.
Enabling factors. We classified income as total monthly income from all benefits, earnings (legal and illegal), and panhandling or donations. Respondents were grouped according to whether they reported receiving Supplemental Security Income or Social Security Disability Insurance and according to their medical insurance status (uninsured, Medicaid or Medicare, veterans' insurance, other insurance).
Need factors. Need factors included health status, chronic illnesses, and HIV status. Respondents were asked whether they considered their health to be excellent, very good, good, fair, or poor. They were also asked whether a physician had ever told them that they had emphysema or chronic bronchitis, asthma, hypertension, diabetes, heart disease, or stroke. Those who indicated that they had been diagnosed with at least 1 of these conditions were categorized as having a chronic medical condition. As mentioned earlier, HIV status was determined via serological testing.
Analysis
We examined factors associated with any emergency department encounter and with 4 or more encounters in the previous 12 months, defining the dependent variable dichotomously in each case. We also examined factors associated with the occurrence of at least 1 ambulatory care visit in the past year. Univariate associations were assessed with Student t tests or Wilcoxon rank sum tests (for continuous or ordinal terms) and with χ 2 tests (for categorical terms). In separate models, we used stepwise logistic regression to characterize adjusted odd ratios for any emergency department encounter and for 4 or 
RESULTS
A total of 2578 individuals completed the questionnaire (two thirds of those approached agreed to participate). Forty-six responses were excluded on the basis of missing data; 2532 (98.2%) questionnaires were included in the analysis. There were no significant differences between respondents and nonrespondents in terms of sex, race, or ethnicity.
Predisposing Factors
More than three quarters of the respondents were men; the mean reported age was 43 years (range: 15-77 years). Respondents were predominantly White (39.0%) and African American (44.3%; Table 1 ).
Housing status. Forty percent of the respondents reported having been homeless for more than a year. Respondents had spent a mean number of 88 days living on the street or in a shelter in the previous year. One fifth (20.5%) reported spending most of the past year living on the street or in a shelter. In addition, 589 respondents (23.3%) reported spending at least 90% of the days in the past year living in a hotel and spending no nights on the street or in a shelter; thus, they were classified as marginally housed.
Crime and victimization. Almost a quarter of the respondents (22.6%) reported ever having spent time in prison. Twenty-nine percent had been arrested in the previous year, and more than half (57.2%) had been a victim of crime in that period.
Mental illness and substance abuse. Almost a quarter of the respondents reported a history of psychiatric hospitalization, and 41.7% reported ever having used injection drugs. Almost half (48.1%) considered themselves to have had a drug or alcohol problem in the past year.
Enabling Factors
Overall mean monthly income was $631. Almost 85% of respondents reported a formal source of monthly income, such as state general assistance (39.4%), Social Security Income or Social Security Disability Insurance (28.0%), a job (19.9%), or veterans' benefits  RESEARCH AND PRACTICE  
Need Factors
More than a quarter of the respondents (27.8%) reported having at least 1 of the 5 chronic health problems assessed (heart disease or stroke, high blood pressure, asthma, diabetes, or chronic bronchitis/emphysema). More than a third (34.8%) reported their health status as fair or poor. According to serological testing, 8.6% of the respondents were HIV positive.
Health Care Use
Emergency department use. Among the respondents, 1022 (40.4%) reported that they had received care in an emergency department in the previous year (Table 2) . Almost a fifth (18.5%) reported having had 1 emergency department visit in the past year, 14.0% reported 2 or 3 visits, and 7.9% reported 4 or more visits (Figure 1) . In terms of exclusive use, 18.4% of all respondents reported receiving outpatient care only in an emergency department in the past year; 45.6% of all emergency department users were exclusive users.
In a multivariate analysis of all respondents, factors associated with any use of an emergency department in the past year included the following: younger age, female sex, White ethnicity, less stable housing (being homeless as opposed to marginally housed), worse health status (having medical comorbidities or being in fair or poor health), Medicaid or Medicare insurance (as compared with no insurance), and involvement with crime (as either a victim or a perpetrator). There was a trend toward an association between a history of psychiatric hospitalization and emergency department use, but this relationship was not significant. Neither substance abuse nor HIV status was associated with emergency department use (Table 3) .
Repeated use. The 199 respondents (7.9%) who reported 4 or more emergency department visits in the previous year accounted for 55% of all visits reported (Figure 1) . In a multivariate model comparing respondents with 4 or more visits and those with 3 or fewer visits in the previous year (Table 3) , the following factors were associated with repeated use: younger age, female sex, less stable housing (homeless vs marginally housed), Medicaid or Medicare insurance (vs no insurance), poorer health status (comorbid illness or fair or poor health), involvement in crime (as either perpetrator or victim), mental illness (history of psychiatric hospitalization), and substance abuse (drug or alcohol problem).
Other encounters. Almost half (46.3%) of the respondents reported at least 1 ambulatory care visit in the previous year. Among people who did not use the emergency department, fewer than half (40.7%) reported an ambulatory care visit. Among those with any emergency department use, more than half (54.4%) reported such a visit. Finally, among those exhibiting a high rate of use, 59.8% reported an ambulatory care visit. In a multivariate model examining factors associated with making at least 1 ambulatory care visit in the past year (n = 1171; model not shown), older persons, those with higher incomes, crime victims, those in fair or poor health, and those with medical comorbidities were more likely to have made at least 1 such visit. African Americans were less likely to have made an ambulatory care visit.
Whereas insurance status was associated with ambulatory episodes in the univariate analysis, there was no such association in the multivariate model. More than a third (34.6%) of the overall sample had had no contact with a physician (emergency department, ambulatory care, or inpatient care) in the past year. Overall, 361 (14%) respondents reported at least 1 inpatient stay for physical illness in the previous 12 months. Among the 199 respondents with 4 or more emergency department visits, 56.4% (n = 114) had been hospitalized at least once.
DISCUSSION
In this community-based sample of homeless and marginally housed persons, we found that 40% had used an emergency department at least once in the previous year, a rate 3 times the US norm. 4 However, it was the persons classified as repeated users (i.e., 4 or more emergency department encounters in the past year)-less than 8% of the total sample-who accounted for the majority of the total emergency department use. Concerns about emergency department overcrowding have led to a focus on reduction of use among the homeless. 9 Our study suggests that such efforts should be targeted specifically toward homeless individuals who exhibit repeated emergency department use, given that these individuals account for a disproportionate amount of emergency department use. Predisposing and need factors-less stable housing, chronic medical illness, and victimization-predominated in our models of emergency department use. The majority of our respondents exhibited high levels of housing instability, spending, on average, 3 months a year on the street or in shelters. Respondents who were marginally housed, spending almost all of their nights in SRO hotels and none in the street, were significantly less likely to use the emergency department or to be repeated users. Previous research has linked housing instability with more use of ambulatory care and less use of acute care services. 7, 26, 27 This study adds support to such findings. The effects of lack of housing, which include exposure to violence, problems in managing chronic medical conditions, and difficulty in planning for health care, may increase emergency department use.
 RESEARCH AND PRACTICE  Much has been written about the overrepresentation of homeless persons among users of emergency departments. 9, 28 Our study suggests that the homeless do access emergency departments in large numbers but that they may not have their medical needs met in other forums. Almost half of those who used an emergency department used it as their only source of health care, and half of those who received care in nonemergency ambulatory care settings also used the emergency department. This suggests that the features of, and services offered by, emergency departments (e.g., accessibility at all hours of the day, availability of care without an appointment, treatment of acute injuries and severe illnesses) may encourage greater use. The predominance of need factors in our models supports previous research suggesting that homeless people use emergency departments according to medical need. 10 Acute injuries are an important predictor of emergency department use by the homeless. 10 In the present study, victimization was highly associated with exclusive emergency department use, any use, and repeated use. Victimization is ordinarily considered a predisposing factor; if it is the proximate cause of emergency department use, however, it can also be considered a need factor. 10 Injuries caused by victimization may not be amenable to treatment in the primary care setting, in that they demand urgent attention, may occur when primary care is not available, and may require services not available at nonemergency ambulatory care sites. An important finding of our study was that public health insurance was associated with higher rates of emergency department use. Contrary to findings in an earlier national study of homeless persons, 7 insurance was not independently associated with ambulatory care in the present study. The reason may be that San Francisco has an extensive system of health care for the uninsured and homeless. The city's network of federally funded community health centers and integrated system of public health care services include 13 clinics funded by the department of public health, a public nursing home, and a public hospital. There are also a variety of clinics and outreach services specifically targeted to homeless persons.
In our sample, in which there was a broader penetration of public insurance among disabled individuals, insurance may have been a marker for higher levels of physical and mental disability. Further work is needed to more fully explore the complex interaction of health insurance status, emergency department use, and ambulatory care use patterns in this population.
Homeless individuals with repeated emergency department use represent an extreme example of the complications of homelessness. Many of the same factors that are associated with any emergency department use are associated with repeated use: poorer health, less stable housing, and involvement in crime. In the present study, however, individuals exhibiting high use rates were more likely than the total population of homeless ED users to have substance abuse and mental health problems. Because psychiatric emergency department visits were included in our measure of use, it is possible that mental illness and substance abuse represent need factors and lead directly to use of emergency departments.
This study involved several limitations. All responses were self-reports without medical record validation. Previous studies have shown that homeless persons are not significantly less accurate in reporting health care use than the general population, although they may be less accurate in reporting frequency of use. 27, 29 We did not have information on frequency of ambulatory care visits or on whether these visits signaled the presence of a regular provider. It is possible that ambulatory care, as assessed in the present study, does not represent health care received from a primary care provider with whom a patient has a continuous relationship. In addition, we had no way of assessing whether the emergency department visits that were reported represented appropriate use or whether problems could have been addressed in nonemergency settings. Because of its extensive range of available health care services for the uninsured and homeless, San Francisco may not be representative of other urban centers. Finally, this study was cross sectional; we do not know whether the associations we found are causal. The same factors that lead people to be more stably housed may enable them to access ambulatory care and decrease their use of emergency departments.
One of the strengths of our study was that respondents were drawn from a community sample, and we were able to gather information on both those with and those without access to the health care system. In addition, detailed information about residential history allowed us both to include and to differentiate between those who used residential hotels intermittently and those who lived stably in residential hotels.
This study raises questions about the limits of medical interventions (e.g., provision of insurance or ambulatory care) designed to decrease emergency department use among homeless persons. Addressing the needs of homeless individuals who exhibit repeated emergency department use represents a particular challenge but may lead to the greatest reductions in use. The high rates of hospitalization and comparatively extensive use of ambulatory care among those demonstrating repeated emergency department use support the hypothesis that need for services drives homeless individuals' use of emergency departments.
Interventions providing health insurance or ambulatory care alternatives may not, on their own, be able to decrease emergency department use. The finding that those who live stably in residential hotels use fewer emergency department services suggests that provision of housing, particularly to the small proportion of homeless individuals who exhibit repeated use, may help decrease reliance on emergency departments and improve health care outcomes. This policy option merits further exploration.
